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SUMMARY OF ACCOMPLISHMENTS UNDER THE 
CRUSTAL DYNAMICS PROJECT 

During our participation in the NASA Crustal Dynamics Project under NASA contract NAS-27339 
and grant NAG5-814 for the period 1982-1991, we published or submitted for publication 30 research 
papers and 52 abstracts of presentations at scientific meetings. In addition, five M.I.T. Ph.D. students 
(Eric Bergman, Steven Bratt, Dan Davis, Jeanne Sauber, Anne Sheehan) were supported wholly or in 
part by this project during their thesis research. A full list of these publications follows. 

Highlights of our research progress during this period include the following: 

(i) Application of geodetic data to determine rates of strain in the Mojave block and in central 
California and to clarify the relation of such strain to the San Andreas fault and Pacific-North American 
plate motions. 

(ii) Application of geodetic data to infer postseismic deformation associated with large earthquakes 
in the Imperial Valley, Hebgen Lake, Argentina, and Chile. 

(iii) Determination of the state of stress in oceanic lithosphere from a systematic study of the 
centroid depths and source mechanisms of oceanic intraplate earthquakes. 

(iv) Development of models for the state of stress in young oceanic regions arising from the 
differential cooling of the lithosphere. 

(v) Determination of the depth extent and rupture characteristics of oceanic transform earthquakes. 

(vi) Improved determination of earthquake slip vectors in the Gulf of California, an important data 
set for the estimation of Pacific-North American plate motions. 

(vii) Development of models for the state of stress and mechanics of fold-and-thrust belts and 
accretionary wedges. 

(viii) Development of procedures to invert geoid height, residual bathymetry , and differential body 
wave travel time residuals for lateral variations in the characteristic temperature and bulk composition 


of the oceanic upper mantle. 
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(ix) Initial GPS measurements of crustal deformation associated with the Imperial-Cerro Prieto 
fault system in southern California and northern Mexico. 

Full descriptions of the research conducted on these topics may be found in the Semi-Annual status 
Reports submitted regularly to NASA over the course of this project and in the publications listed on 
the following pages. 
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PUBLICATIONS SUPPORTED BY NASA CONTRACT NAS 5-27339 AND 
NASA GRANT NAG 5-814 (1982-1991) UNDER THE CRUSTAL DYNAMICS PROJECT 


Barka, A., and K. Kadinsky-Cade, Strike-slip fault geometry and earthquake activity in 
Turkey, Eos Trans. Amer. Geophys. Un., 68, 632, 1987. 

Bell, L., T. Clark, and J.M. Sauber, Tectonic motion of the Yakutat block using Very Long 
Baseline Interferometry measurements, Eos Trans. Amer. Geophys. Un., 69, 331, 1988. 

Bergman, E.A., Intraplate earthquakes and the state of stress in oceanic lithosphere, Ph.D. 
thesis, M.I.T., Cambridge, Mass., 438 pp., 1984. 

Bergman, E.A., Intraplate earthquakes and the state of stress in oceanic lithosphere, in 
Abstracts of 1985 Geodynamics Symposium, Intraplate Deformation: Characteristics, 
Processes, and Causes, Texas A & M University, pp. 16-17, 1985. 

Bergman, E.A., Intraplate earthquakes and the state of stress oceanic lithosphere. Earthquake 
Notes, 57, 6, 1986. 

Bergman, E.A., Intraplate earthquakes and the state of stress in oceanic lithosphere, 
Tectonophysics, 132, 1-35, 1986. 

Bergman, E.A., Intraplate earthquakes and the state of stress in young oceanic lithosphere, in 
Abstracts, 28th Inter. Geol. Cong., Washington, D.C., 1, 134-135, 1989. 

Bergman, E.A., Seismicity of an immature oceanic spreading system: The Gulf of California, 
Eos Trans. Amer. Geophys. Un., 71, 623, 1990. 

Bergman, E.A., S.R. Bratt, and S.C. Solomon, Thermoelastic stress: How important as a 
cause of earthquakes in young oceanic lithosphere?, Eos Trans. Amer . Geophys. Un., 65, 
193, 1984. 

Bergman, E.A., J.L. Nabelek, and S.C. Solomon, An extensive region of off-ridge normal- 
faulting earthquakes in the southern Indian Ocean, J . Geophys. Res., 89, 2425-2443, 

1984. 

Bergman, E.A., and S.C. Solomon, Recent studies in Indian Ocean intraplate seismicity, Eos 
Trans. Amer. Geophys. Un., 63, 1092, 1982. 

Bergman, E.A., and S.C. Solomon, Do oceanic as well as continental plates have "stress 
provinces"?, in Abstracts, Fifth Annual NASA Geodynamics Program Conference, 

NASA, Washington, D.C., p. 44, 1983. 

Bergman, E.A., and S.C. Solomon, Source studies of near-ridge earthquakes: Implications 
for the early evolution of oceanic lithosphere, Eos Trans. Amer. Geophys. Un., 64, 759, 
1983. 

Bergman, E.A., and S.C. Solomon, Source mechanisms of earthquakes near mid-ocean ridges 
from body waveform inversion: Implications for the early evolution of oceanic lithosphere, 
J. Geophys. Res., 89, 11415-11441, 1984. 
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Bergman, E.A., and S.C. Solomon, Earthquake source mechanisms from body-waveform 
inversion and intraplate tectonics in the northern Indian Ocean, Phys. Earth Planet. Inter., 
40, 1-23, 1985. 

Bergman, E.A., and S.C. Solomon, Transform fault earthquakes in the north Atlantic: Source 
mechanisms and depth of faulting, J. Geophys. Res., 93, 9027-9057, 1988. 

Bergman, E.A., and S.C. Solomon, Spatial and temporal patterns of earthquake swarms on 
the Mid-Atlantic Ridge, Eos Trans. Amer. Geophys. Un., 69, 1425, 1988. 

Bergman, E.A. and S.C. Solomon, Earthquake swarms on the Mid-Atlantic Ridge: Products 
of magmatism or extensional tectonics?, J . Geophys. Res., 95, 4943-4965, 1990. 

Bergman, E.A. and S.C. Solomon, On the strength of oceanic fracture zones and their 
influence on the intraplate stress field, J. Geophys. Res., submitted, 1991. 

Bergman, E.A., S.C. Solomon, and J.A. Goff, Source processes of large earthquakes on 
north Atlantic transform faults, Eos Trans. Amer. Geophys. Un., 67, 1230, 1986. 

Bergman, E.A., S.C. Solomon, W.S.D. Wilcock, and G.M. Purdy, On the seismic width of 
the transform fault zone of the Kane Fracture Zone, Eos Trans. Amer. Geophys. Un., 69, 
476, 1988. 

Bratt, S.R., The structure and thermal tectonics of planetary lithospheres: Mid-ocean ridges 
and lunar impact basins, Ph.D. thesis, M.I.T., Cambridge, Mass., 386 pp., 1984. 

Bratt, S.R., E.A. Bergman, and S.C. Solomon, Thermoelastic stress in cooling oceanic 
lithosphere, Eos Trans. Amer. Geophys. Un., 65, 1010, 1984. 

Bratt, S.R., E.A. Bergman, and S.C. Solomon, Thermoelastic stress as a cause of earthquakes 
in young oceanic lithosphere, in Abstracts of 1985 Geodynamics Symposim, Intraplate 
Deformation: Characteristics, Processes, and Causes, Texas A & M University, pp. 18- 
20, 1985. 

Bratt, S.R., E.A. Bergman, and S.C. Solomon, Thermoelastic stress: How important as a 
cause of earthquakes in young oceanic lithosphere?, J. Geophys. Res., 90, 10249-10260, 
1985. 

Brown, L.D., and R.E. Reilinger, Epeirogenic and intraplate movements, in Active Tectonics, 
Studies in Geophysics, Nat. Acad. Press, pp. 30-44, 1986. 

Dahlen, F.A., J. Suppe, and D.M. Davis, Mechanics of fold-and-thrust belts and accretionary 
wedges: Cohesive Coulomb theory, J. Geophys. Res., 89, 10087-10101, 1984. 

Davis, D.M., Thin-skinned deformation and plate driving forces associated with convergent 
margins, Ph.D. thesis, M.I.T., Cambridge, Mass., 306 pp., 1983. 

Davis, D.M., and S.C. Solomon, True polar wander and plate driving forces, Eos Trans. 
Amer. Geophys. Un., 64, 843, 1983. 

Davis, D.M., and S.C. Solomon, True polar wander and plate driving forces, J. Geophys. 
Res., 90, 1837-1841, 1985. 
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Gilbert, L.E., S. Larsen, R. Reilinger, J. Beavan, K. Hudnut, B. Young, and B. Strange, A 
comparison of STR90 and STR91 campaign results: Strain in the Coachella Valley, 
southeastern California, in AGU 1991 Fall Meeting , Eos Trans. Amer. Geophys. Un., 72, 
Suppl., 117, 1991. 

Goff, J.A., E.A. Bergman, and S.C. Solomon, Earthquake source mechanisms and transform 
fault tectonics in the Gulf of California, Eos Trans. Amer. Geophys. Un., 66, 969, 1985. 

Goff, J.A., E.A. Bergman, and S.C. Solomon, Earthquake source mechanisms and transform 
fault tectonics in the Gulf of California, in Abstracts, I.U.G.G. 19 Genral Assembly, 
Vancouver, Canada, 1 , p. 282, 1987. 

Goff, J.A., E.A. Bergman, and S.C. Solomon, Earthquake source mechanisms and transform 
fault tectonics in the Gulf of California, J . Geophys. Res., 92, 10485-10510, 1987. 

Gordon, D., and J.M. Sauber, Geodesy by radio interferometry: Determination and analysis 
of vector site motions in the southwestern United States, Eos Trans. Amer . Geophys. Un., 
69, 331, 1988. 

Herring, T.A., and J.M. Sauber, Geodetic studies of Mojave Desert and Basin and Range 
tectonics, Eos Trans. Amer. Geophys. Un., 69, 326, 1988. 


Jackson, M., R. Reilinger, M. Bevis, B. Perin, C. Rocken, B. Stephens, and J. Stowell, 
Impact of ionospheric effects on GPS campaigns in southern California and the south 
Pacific, Eos Trans. Amer. Geophys. Un., 70, 1049, 1989. 

Jackson, M., R. Reilinger, K. Hudnut, L. Nel, B. Stephens, C. Quirion, and K. Mooyman, 
Preliminary results of kinematic GPS survey across the Imperial Fault, Imperial Valley, 
California, Eos Trans. Amer. Geophys. Un., 70, 1054, 1989. 

Kadinsky-Cade, K., and R. Reilinger, Preseismic, coseismic, and postseismic deformation 
associated with the 1977 M s ~ 7.4 San Juan, Argentina earthquake, Eos Trans. Amer. 
Geophys. Un., 65, 852, 1984. 

Kadinsky-Cade, K., R. Reilinger, and B. Isacks, Surface deformation associated with the 
November 23, 1977, Caucete, Argentina earthquake sequence, J. Geophys. Res., 90, 
12691-12700, 1985. 

Kadinsky-Cade, K„ and M.N. Toksoz, Rupture process and asperity distribution for the 

central Chile M s = 7.8 earthquake of March 3, 1985, Eos Trans. Amer. Geophys. Un., 66, 
951, 1985. 

Larsen, S., and R. Reilinger, Fault behavior in the Imperial Valley, California: Evidence from 
the 1940 and 1979 earthquakes, Eos Trans. Amer. Geophys. Un., 67, 1200, 1986. 

Larsen, S., and R. Reilinger, Age constraints for the present fault configuration in the Imperial 
Valley, California: Evidence for northwestward propagation of the Gulf of California rift 
system, J. Geophy. Res., 96, 10339-10346, 1991. 

Larsen, S., and R. Reilinger, GPS measurements of strain accumulation across the Imperial 
Valley, California: 1986-1989, J. Geophys. Res., submitted, 1991. 
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